PHONETICS_________________

between wide opened vocal
cords), voice (vocal cords close
together and made to vibrate), and
the glottal stop (a sound resem-
bling a slight cough, often pre-
fixed in English to lay emphasis
on initial vowels). Others are
articulated in the mouth ; such
are p, t, k.

Vowels are special modifications
of voice, produced with the lips
apart and the tongue separated
from the palate sufficiently not
to give rise to audible friction
when the air passes out. The
number of tongue positions satis-
fying this condition is infinite.
Consequently there exist an im-
mense number of distinguishable
vowel sounds. The degree of
spreading or rounding of the lips
also affects vowel quality.

Classification o! Vowels
Vowels are classified according
to (1) the part of the tongue which
is raised, and (2) the height of the
part raised. There are thus (!)
front, central, and back vowels,
and (2) close and open vowels
with intermediate degrees of which
the most important are termed
half-close and half-open. Each
tongue position may be combined
with spread, neutral* close rounded,
or open rounded lips. The i and u
sounds of German, Spanish, etc.,
are close vowels; i is front and
spread, u is back and rounded.
Sounds of the e and o types are
more open. Sounds of the a type are
open and have neutral lips. The
German sounds of it and 6 are
front rounded vowels. The Eng-
lish sound of a in about is a
central unrounded vowel.

Consonants are formed by com-
plete or partial closures in the
throat or mouth. Complete
closures give rise to plosive con-
sonants (e.g. $, k, glottal stop);
closure in the mouth combined
with lowering of the velum gives
nasal consonants (e.g. mt n);
partial closure by the tongue with
opening at one or both sides gives
lateral consonants (varieties of I);
a rapid succession of taps gives a
rolled consonant (e.g. rolled r) ;
narrowing of the passage to such
an extent as to produce audible
friction when the air passes gives
fricative consonants (e.g. f, v9 $,
and the Scottish sound of ch in
lock). Gliding sounds which
begin at a close vowel position
and pass rapidly to a more open
one are called semi-vowels ; they
count as consonants (e.g. English w).
Consonants may be produced at
various points of the air passage.
There are kbials formed by the
two lips (e.g. p); labio-dentals

formed by the lower lip against
the upper teeth (e.g. /) ; dentals
formed by the tongue tip against
the upper teeth (e.g. the English
sounds of th) ; alveolars formed
by the tongue tip against the upper
gum or teeth ridge (e.g. English
/) ; retroflex consonants formed
by the tongue tip retracted so as
to touch the middle of the hard
palate (e.g. the Swedish sound of
ft or the / of Indian languages);
palatals formed by raising the
front or fore part of the body of
the tongue towards the hard
palate (e.g. the French sound of
gn); velars formed' by raising
the back of the tongue towards
the soft palate (e.g. k) ; pharyn-
gals formed by a contraction of
the pharynx (e.g. Arabic h) ;
glottals formed by action of the
vocal cords (e.g. the glottal stop).
Other consonants are made in
positions intermediate between
some of these ; for instance the
English sound of sJi is intermediate
between alveolar and palatal.
Others again are made with articu-
lations in two places simulta-
neously ; for instance the go con-
sonant of the Igbo language of
Nigeria has simultaneous labial
and velar articulations, the " im-
plosive b" of Zulu has simulta-
neous labial and glottal articula-
tions, and the Zulu click written
c has simultaneous dental and
velar articulations.

Speech into Writing
Phonetics is concerned not only
with the manner of forming speech
sounds, but also with the manner
of using them in languages, with
their lengths, with the stresses or
force accents of syllables, and
with the intonation (voice pitch)
in sentences and the pitches of
words in tone languages (such as
Chinese). It is concerned, too,
with the theory of the representa-
tion of speech by writing. When
the sound system of any particular
language is examined, it is always
found that some sounds which are
actually different have to be re-
garded for linguistic purposes as
if they were one and the same:
the differences are conditioned by
the phonetic context, e.g. by the
neighbouring sounds in the word
or by length or by stress. For
instance the k sounds in keep, cart,
and cool are all different (as can
be tested by saying them in
isolation), but the variations
depend upon the vowel following,
and in a phonetic transcription
they are all written k. Similarly
the I sound in such a French word
as simpk (said by itself) differs
considerably from the usual French
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/; it is unvoiced and resembles
the Welsh sound of IL This un-
voicing is accidental and is due to
the presence of the preceding p,
The voiceless /, is, therefore, in
French, a variant of I used in a
particular context; it does not
need to be written otherwise than
by the letter I. The similar Welsh
sound, however, does need special
phonetic representation, since its
use is not prescribed by any
phonetic context.
The Phoneme
When differences between two
sounds are traceable solely to
phonetic context, the sounds are
said to belong to a single phoneme.
Voiced and voiceless I belong to
a single phoneme in French, but
to two separate phonemes in
Welsh. The simplest type of
phonetic transcript of a language
is one which provides a single
mode of representing each phon-
eme of the language. Generally it
is advisable to use a single letter
to designate each phoneme, but
sometimes in order to economise
symbols a phoneme may be repre-
sented by a digraph, or sequence
of two letters. The number of
phonemes in languages varies
from about 20 (as in Japanese) to
about 60 (as in Hindustani). In
the standard English of S. England
there are 40, including the 9 diph-
thongal sounds. The Roman alpha-
bet is not adequate for writing
languages phonetically. When
phonetic writing is needed, new
special letters often have to be
added. The best known aug-
mented Roman alphabet for phon-
etic purposes is that of the Inter-
national Phonetic Association, Uni-
versity College, Gower Street,
London, W., of which consult the
various publications.
Experimental phonetics has for
its object the analysis of speech by
means of special apparatus, e.g. by
kymographic tracings, cathode ray
oscillograms, artificial palates, X-
ray photography. Findings by the
auditory method may be corro-
borated or disproved by such ex-
perimental means. Gramophones
are also useful in certain kinds of
linguistic research.
Phonetic science has many use-
ful applications. The best known
is its application to the learning
of spoken foreign languages. Other
applications are in connexion with
the teaching of particular types
of the mother tongue, the teaching
of reading to infants, the curing
of certain kinds of individual
speech defect such as lisping, the
study of the history of languages,
and the provision of alphabets for